APRIL/MAY 2023 


CPH61 — NUCLEAR AND PARTICLE 
PHYSICS 


Time : Three hours Maximum : 75 marks 
ay 
SECTION A — (10 x 2= 20 marshy Sigs 
HS GAY 
te, G 
Answer ALL questions. i 3 o) 
4 g 
: Ves S 
1. - What is mass defect of a nuclear? NX, oy 


ee 


2. What do you understand about the nuclear 
magnetic moment? 


sense amps AGU Apr up) fisar 
UApgGamaion_g1 eraran? 


3. State radioactive decay law. 
sAuss Amg AA - umup. 
4. Is parity conserved in beta decay? 


Ker Ampi sowo ugsa OS DSM? 
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18. 


19. 


20. 


Describe a G.M. Counter and explain its working 


as a particle detector. 


GM saqi wr Magg, 
sargus Geudueens Maisi. 


35 8G Heer 


How does a nuclear reactor work? Write an essay 


on different types of nuclear reactors. 


AW Lew riug Cama ewig)? UdG 
AOSUTE AW Coosa UDM 2H s Awr 


aysh. 


Explain different type of conservation laws in 


elementary particles. 


AN HULSE Ssctsaila udGen USUTA 
apleranw AA A Aaga. 
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SECTION B — (5 x 5 = 25 marks) 
Answer ALL questions. 


Explain the concept of binding energy of a 
nucleus with an illustration. 


26 amisa Mammi sooo ubu 
SGSOS Merss5ger Amás. 


Or 


What is a packing fraction of a nucleus? Give 
its physical significance in relation to 
nuclear stability. 


ABS HAM Gunga, AAS imni rira? 
AWI ifrinw Qsriurs ap 
MéAusgiasans OarQmad. 


1 gram of radium is reduced by 2.1 mg in 5 
years by a@-decay. Calculate the half-life 
period of radium. 


1 Amb Cyywb a-Aamsana 5 yarAsi 
21 UA. y5 Gps, Crud wr 
Bust sragsensé sends ÈST. 

Or 


Write a note on internal conversion. 


2g wrid LOM aw SALW apse. 
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13. 


14. 


(a) 


(b) 


(a) 


(b) 


Discuss the limitations of the cyclotron. How 
are they overcome? 

engéCorm_pirentl est (s1per@p Osa) eupibysenen 
upp Darg. ADA 
astuda? 


aang 


Or 
Describe the construction and working of an 
ionization chamber. 


6 awuaurisb simpult 
Lom Qrudum a Meumssay td. 


st_@wremb 


Determine the minimum kinetic energy of 
the projectile that causes the nuclear 
reactions possible. 


AWSE Amasa ers ww 1s Gi. 
ahAumGailé: Ganpsuce Quis AIOOOS 
Storeflssayd. 

Or 


Explain the nuclear chain reaction with an 
example? What are the different types of 
chain reactions? 

amA sul! aflenenenus 2 Smo SS) oo 
amigs? UAG FAAC] 


Amasar riran? 


MUO TET 
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15. 


16. 


Ti: 


(a) Discuss various fundaméntal interactions 
between matters. 


HSETSCHESG Qeo_Guuires uG 
QercAlenonsenar (Agtis) upd Mend). 
Or 


(b) Write a note on 

(i) resonance particle 

Gi) hyper-nuclei 

G) asiteys geet Gi) wanturt - suésaflwien 

upp GALL wya. 

SECTION C — (3 x 10 = 30 marks) 

Answer any THREE questions. 

Explain the shell model of a nucleus and discuss 
its salient features. 
g0 amsa mA (Gaze) worAfeu Mais 
agi yiu Abets ubh Beunslsseytd. 
Define half-life period. Derive the correlation 
between average life and decay constant, 
awy pyi srasgms VOTU. agnen 


ampimsšgb Amy wnphlSlseid QaLGCu 2ce 
Qgriwuù Qupajb. 
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10. 


It is required to operate a proportional counter 
with a maximum radial field of 107 Vm:!. What is 
the applied voltage required if the radii of the wire 
and tube are 0.002 cm and 1em respectively? 


107 Vm" Gyiguidds Yard 21 er AAs saor 
Quis Casr@b Qursi LWSTUMSSUUGUD 
lorem ipSSid crestor? SDA DDD prua yri 
Papu 0.002 Qs. wbb 1 Qa cen Abanto. 


What are the three major types of radiatio 
detectors? . 


Yarn Qólu . amauta adiraSism 
swr OUD g LLiTeTEGT wirencu 2 


What is Q-value in nuclear reactions? 
ADMITS) Aeoorsaile Q-A erir? 
How does an atom bomb work? 
ADIGA) rian Geusnw Arusa? 
What are called elementary particles? 


AGUUMLS  gsdsdir crep abs gsdsar 
AOPSSUUOSle Meo ? 


Why are resonance particles important? 
afia sisi ger (psAwd? 
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